Flexible genetic engineering using RecA protein.
With the explosion in genetic information and almost complete sequencing of the human genome, a shift in the experimental goals of molecular biologists is occurring. Instead of focusing on single genes, current attempts seek to divine the interactions of several genes and sequences. This requires increasingly complex genetic constructs and manipulations, often of very large DNA constructs, and these can be made with RecA protein-based techniques. When RecA protein combined with an oligonucleotide acts as a sequence-specific "masking tape" to block DNA from the action of DNA modifying enzymes, and can be used to direct the cleavage of DNA at single predetermined restriction endonuclease sites. This reaction is called RecA-Assisted Restriction Endonuclease (RARE) Cleavage. The reverse reaction, known as RecA-Assisted Ligation, can be used to join any two desired fragments. When one of those fragments is a vector, a desired fragment can be cloned directly without constructing a genomic library. The reagents and equipment needed are relatively inexpensive, and almost any desired genetic construct up to about 300 kb in size can be made in a straightforward manner.